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SUMMARY
The objective of this study was to determine the effects of supplemental milk replacer and solulyte-neomix
solution in preweaning piglets. A total of 199 five-day-old piglets from 22litters were available for this three-week
study. 12 litters (110 piglets) were allocated into the milk replacer supplemented group (MILK), five litters (47
piglets) were allocated into the ELEC group which was given an antibiotic-fortified electrolyte solution for pigs, and
five litters (45 piglets) remained as untreated control (CTRL). However, after matching for litter size and total litter
weights among treatment groups, only 44 piglets (5litters) in the MILK group, 47 piglets (5litters) in the ELEC group
and 45 piglets from 5 litters in the CTRL group were considered in this report. All sows were fed the same diet (18 %
protein, 3,952 kcal of MElkg). Body weights of piglets were measured at days 5 and 25 of age. Fresh liquid commer-
cial milk replacer and solulyte-neomix solution were prepared daily. The fluids were offered thrice daily at 100mL per
litter for 5-day-old piglets. Supplementation was increased to 5 times daily at 200mL per litter when piglets were 9
days or older, till the end of the trial. Average litter weight gain was higher in the ELEC piglets given solulyte-neomix
solution and creep feed (P<0.05). Milk replacer-supplemented group (MILK) generally had lower average litter
weight gains at 3.72 kg. However, the diarrhea scores were affected by the types of supplementation fluids given. The
overall diarrhoea scores were higher in the MILK and CTRL piglets compared to the ELEC piglets. In conclusion,
milk replacer supplementation offered no obvious benefit in terms of weight gain, final weight, and overall diarrhoea
scores in piglets compared to solulyte-neomix supplemented piglets.
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INTRODUCTION
The growth rate of suckling piglets becomes impaired
two to three weeks post-farrowing because daily milk
yield of sows becomes insufficient (Zijlstra et al., 1996).
In conjunction with the swine industry's move to earlier
weaning ages, the need to increase weaning weight has
become more critical. Previous work has demonstrated
that weaning weight is predictive of overall pig
performance and days-to-market weight (Mahan and
Lepine, 1991), and it is generally accepted that
differences in weaning weight at a given age are a
function of milk production (Lewis et al., 1978). Milk
production is directly related to energy intake of the sow,
which in tum is influenced by diet composition (O'Grady
et al., 1985; Tokach et al., 1992; Pettigrew et al., 1993;
Coffey et al., 1994) and the environment (Black et al.,
1993). Thus, in order to maintain piglet growth close to
its genetic potential, alternative rearing strategies are
needed. Supplemental milk replacer has been used to a
limited extent to support growth of orphaned pigs or
in situations in which the sow's milk is not able to meet
the demands of the litter (USDA, 1992). Management
schemes, such as Segregate Early Weaning have been
developed to improve performance of early weaned
piglets. However, these systems utilising liquid milk-
replacer diets, were less successful under practical con-
ditions (Zijlstra et al., 1996). Therefore, the objective of
this study was to (i) determine the effect of using
supplemental milk replacer in preweaning piglets and (ii)
whether milk is superior to the solulyte-neomix (which
is routinely used as supplementation in the Malaysian
commercial pig farm) in weight gain and diarrhoea score.
MATERIALS AND METHODS
Animal management and treatment allocation
The experiment was conducted in a 2000-sow
farrow-to- nursery breeder farm using F2 (Yorksire x
Landrace) x Duroc crossbreds. A total of 199 five-day-
old piglets from 22 litters were available for this three-
week study. 12 litters (110 piglets) were allocated into
the milk replacer supplemented group (MILK), five lit-
ters (47 piglets) were allocated into the ELEC group
which was given an antibiotic-fortified electrolyte
solution for pigs, and five litters (45 piglets) remained as
untreated control (CTRL). However, after matching for
litter size and total litter weights among treatment groups,
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as well as taking into account farm restrictions on the
sample number, only datasets derived from five litters
from each of the treatment group were analysed and
considered in this report. In total, there were 44 piglets
(5Iitters) in the MILK group, 47 piglets (5litters) in the
ELEC group and 45 piglets from 5 litters in the CTRL
group.
All piglets had ad libitum access to the sow's milk.
Piglets were weighed upon entry into the trial (5-day-
old) and at the end of the trial (25-day-old). This was
done to minimise any unnecessary stress to piglets and
sows. During the experimental period, data on diarrhoea
score and mortality were recorded daily. Score for
diarrhoea was defined as: 0 = no diarrhoea in the litter, 1
= diarrhoea in less than four piglets within the litter, 2 =
diarrhoea in the entire litter. Intakes of milk and
electrolytes were measured daily. Creep feed
(containing 0.1 % ferrous sulphate) was provided at 400g
per litter to all of the litters as dry feed supplement and
to all of the piglets from 9-day-old until weaning. Pig-
lets were kept with their sows within farrowing crates
measuring 0.61 x 1.98 metres (width x length). The crates
had raised flooring made from plastic-coated metal slots.
The crates were equipped with a trough feeder and a
nipple drinker for the sow and additional nipple drinkers
for the piglets. Air temperature was maintained using
manually controlled ventilation fan and windows were
closed during raining days and night time to maintain an
ambient temperature of between 27 to 30°C. Supplemen-
tary heat was provided to the piglets using heat lamps.
The antibiotic-fortified electrolyte solution used for
the ELEC group had the following constituents: glucose,
32.80 mM, citrate 8.66 mM, sodium 15.78 mM, chlo-
ride 10.01 mM, bicarbonate 7.44 mM, potassium 25.20
mM and 147.50 mg/L Neomycin Sulphate. The nutrient
composition of the milk replacer and creep feed used in
this experiment are as shown in Table 1.
Treatment administration and management
Piglets in the CTRL group were left untreated while
those in MILK and ELEC groups were supplemented with
a liquid milk replacer and the antibiotic fortified electro-
lyte, respectively, as described in the following paragraph.
Table 1: Proximate analysis of milk replacer and creep
feed (dry matter basis)
Constituents Milk replacer Creep feed
(powder) (pellet)
Energy (Kcal/g) 5.36 3.30
Crude protein (%) 21.10 21.00
Crude fat (%) 6.67 7.50
Crude Fibre (%) 1.10 2.00
Moisture (%) 3.71 14.00
Briefly, on day 1 of the experiment, the five-day old pig-
lets in the MILK and ELEC groups were offered liquids
at 100 mUlitter once daily at 1500 h. Between days 2 to
5 of the experiment, liquids were given at 100mUlitter
thrice daily at 0800 h, 1000 h and 1500 h. Between days
6 to 15 of the experiment, liquids were offered five times
daily at 0800 h, 1000 h, 1300 h, 1500 hand 1700 h at
100 mUlitter. In the final week of the experiment, when
the piglets were between 20 to 25 days old, liquids were
offered at 200 mUlitter, five times daily at 0800 h, 1000
h, 1300 h, 1500 h and 1700 h. Feeding amounts and feed-
ing frequencies had to be adjusted in order to match the
growth requirements of the piglets. Liquids were always
offered to the treatment groups simultaneously and at the
exact same amounts. Liquid milk replacer was prepared
by hand-mixing a milk replacer powder with warm water
(43°C - 49°C) in a ratio of 1:10 (WIW). The milk feeder
bowls were washed each time before a fresh solution of
milk replacer or electrolyte was added. The volume of
liquids supplied and refused in the bowl was measured
and recorded during each feeding to determine total fluid
consumption.
Data analysis
Datasets were analysed using the one way analysis
of variance to determine the effects of treatments on en-
try and exit weights, as well as weight gains. Significantly
different means were then elucidated using the Duncan's
multiple range test. Weight gain percentages and overall
diarrhoea scores were analysed using a non-parametric
one way analysis of variance based on their median
scores. All tests were conducted at 95% confidence level
using SPSS software.
RESULTS
In general, piglets that were fed with milk replacer
and untreated controls had a similar weight gain pattern
and diarrhoea scores (Table 2). Those fed with solulyte-
neomix solution (ELEC) demonstrated better weight gain
at 25 days old, as well as minimal incidence of diarrhoea.
This could be attributed to the presence of neomycin, an
antibiotic incorporated into the electrolyte itself which
had protein sparring effect in the gut and also served to
control occurrence of piglet diarrhoea. This ultimately
resulted in excellent weight gain of more than 200 %
compared to their entry weight. There was no direct mor-
tality as a result of the treatment allocations. Only two
piglet mortalities were recorded throughout the experi-
ment due to fatal crushing by a lying sow.
DISCUSSION
It was clear from the results that the ELEC piglets
supplemented with solulyte-neomix solution had better
weight gains. These piglets also recorded better diarrhoea
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scores compared to milk replacer supplemented piglets
(MILK group) and control animals (CTRL). In earlier
experiments and under practical conditions, artificial rear-
ing of newborn pigs resulted in diarrhoea and subsequent
poor survival, due to uncontrolled intake of milk replacer
and need for a nearly sterile environment (Leece, 1986).
More recent research with artificial rearing or supple-
mentation of milk replacer during suckling, suggested
that the sow limits maximum pig weight gain as early as
7 days after farrowing (Harrell et. al., 1993; Azain et al.,
1996). However in this study, we have shown that ad-
equate creep feed supplementation in ELEC group had
better growth performance and better diarrhoea scores
compared to the MILK group given both creep feed and
milk replacer. So, in terms of piglets management, it is
better to use solulyte-neomix rather than a milk replacer
under farm conditions, because solulyte -neomix is
cheaper, easier to be provided to piglets (not tempera-
ture dependent) and does not attract flies which may serve
as vectors for many diseases. The milk can also be a good
medium for bacteria growth if not handed properly at the
farm.
Based on the results, the CTRL and MILK groups
experienced mild to moderate diarrhoea especially in the
first two weeks post-treatment, but not the ELEC group.
This is because intestinal macromolecule absorption is
greatly influenced by the composition of the fluid in which
they are dissolved (Caris son et al., 1980; Westrom et al.,
1985). No diarrhoea was observed among the litters dur-
ing the third week except occasionally among the CTRL
animals. Piglets less than 7 days old suffer severe os-
motic diarrhoea, weight loss and high mortality if fed
diets containing fructose or sucrose (Aherne et al., 1969).
The major carbohydrate components of our milk replacer
were sucrose (12.4g/100g) and lactoce (3.5g/100g). At
7 to 10 days of age, piglets could utilise the fructose and
sucrose because the well developed intestinal systems
started to have enzymes that could hydrolyse the fruc-
tose or sucrose (Aherne et al., 1969). In general, the lower
weight gain (P > 0.05) in the MILK group could be due
largely in part to diarrhoea and its sequelae. The milk
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replacer used in this experiment was rejected human milk
powder which was reprocessed by adding com.
Use of individual feeders in each crate, as in the
experiments described above, is labour intensive and
would not be practical on a large scale. Other problems
associated with milk replacer supplementation as outlined
in this study included difficulties in maintaining suitable
milk temperature (H" 40°C) to promote optimal intake
and rapid spoilage of the milk under crate conditions.
Spoiled milk also attracts flies and may disturb fluid in-
take behaviour among the MILK group. However, the
practical application of supplemental milk replacer for
general use in all litters often requires a cost intensive
automated delivery system. The system provides a ster-
ile environment and maintains the temperature of the milk
replacer. However, cost and farm level constraints under
the Malaysia pig farming system often prevents the us-
age of these technology intensive facilities, thereby mak-
ing creep feed supplementation and use of solulyte-
neomix solution a viable alternative to milk replacer
supplementation under Malaysian farming conditions.
ACKNOWLEDGEMENTS
The authors wish to place on record their thanks to the
commercial farm that had consented to and provided
support for this study. Thanks are also due to the farm
veterinarians, farm hands and all individuals who had
contributed to the success of this trial.
REFERENCES
Aherne, F. X., Hays, V. W., Ewan, R.C. and Speer, V. C.
(1969). Absorption and utilization of sugars by the
baby pig. J. Anim. Sci. 29: 444-450.
Azain, M. J., Tomkins, T., Sowinski, J. S., Arentson, R.
A. and Jewell, D. E. (1996). Effect of supplemental
pig milk replacer on litter performance: Seasonal
variation in response. J. Anim. Sci. 74: 2195-2202.
Table 2 : Effects of milk replacer (MILK) and solulyte-neomix (ELEC) on weight parameters (Mean ± SD) and median
diarrhoea scores in preweaning piglets
MILK ELEC CTRL
Weight at entry
(5 days old) (kg)'" 2.12 ± 0.10 1.97 ± 0.09 2.06 ± 0.11
Weight at end of trial
(25 days old) (kg) 5.84 ± 0.20' 6.21 ± 0.28b 5.92 ± 0.29""
Weight gain (kg) 3.72 ± 0.25" 4.24 ± 0.22b 3.86 ± 0.42"
Weight change (Median %) 171.02" 206.00b 180.70'
Overall median diarrhoea score (Days 5 to 25) 1.20" O.04b 0.92"
36 K.H. Chua, Y.M. Goh, Y.H. Lee and F.L. Elizabeth-Law
Black, J. L., Mullen, B. P., Lorschy, M. L. and Giles, L.
R (1993). Lactation in the sow during heat stress.
Livest. Prod. Sci. 35: 153-170.
Carisson, L. C. T., Westrom, B. Rand Karisson, B. W.
(1980). Intestinal absorption of proteins by the neo-
natal piglet fed on sow's colostrum with either natu-
ral or experimentally eliminated trypsin-inhibiting
activity. BioI. Neonate 38: 309-320.
Coffey, M. T., Diggs, B. G., Handlin, D. L., Knabe, D.
A., Maxwell, C. V., Noland, P. R, Prince, T. J. and
Cromwell, G L. (1994). Effects of dietary energy
during gestation and lactation on reproductive per-
formance of sows: A cooperative study. J.Anim. Sci.
72: 4-9.
Harrell, R J., Thomas, M. J. and Boyd, R D. (1993).
Limitations of sow milk yield on baby pig growth.
Proceedings, Cornell Nutrition Conferencefor Feed
Manufacturers. pp.156-164
Leece, J.G (1986) Diarrhea: The nemesis of the artifi-
cially reared early weaned piglet and a strategy for
defense. J. Anim. Sci. 61:1307-1314.
Lewis, A. J., Speer, V. C. and Haught, D. G. (1978). Re-
lationship between yield and composition of sows'
milk and weight gains of nursing pigs. J. Anim. Sci.
47:634-638.
Mahan, D. C., and Lepine, A. J. (1991) Effect of pig
weaning weight and associated nursery feeding pro-
grams on subsequent performance to 105 kilograms
body weight. J. Anim. Sci. 69:1370-1378.
O'Grady, J. E, Lynch, P. B. and Kearney, P. A. (1985).
Voluntary feed intake by lactating sows. Livest. Prod
Sci. 12:355-365.
Pettigrew, J. E., McNamara, J. P., Tokach, M. D., King,
RH. and Crooker, B. A. (1993). Metabolic connec-
tions between nutrient intake and lactational perfor-
mance in the sow. Livest. Prod. Sci. 35:137-152.
Tokach, M. D., Pettigrew, J. E., Crooker, B. A., Dial, G
D. and Sower, A. E (1992). Quantitative influence
of lysine and energy intake on yield of milk compo-
nents in the primiparous sow. J. Anim. Sci.70:1864·
1872.
USDA. (1992). National Swine Survey: Morbidity/Mer-
tality and Health Management of Swine in the United
States. Animal and Plant Health Inspection Service:
Veterinary Services Washington, DC.
Westrom, B. R, Ohisson, B. G, Svendsen, J., Tagesson,
C. and Karisson, B. W. (1985). Intestinal transmis-
sion of macromolecules (BSA and FITC-Dextran)
in the neonatal pig: Enhancing effect of colostrum,
proteins and proteinase inhibitors. Biol. Neonate.
47:359-366.
Zijlstra, RT., Whang, K. Y., Easter, R A. and OdIe, J.
(1996). Effect of feeding a milk replacer to early-
weaned pigs on growth, body composition, and small
intestinal morphology, compared with suckled lit-
termates. J. Anim. Sci. 74:2948-2959.
